Abstract: Two new pseudoscorpion species, Neobisium babinzub sp. n., and N. tarae sp. n. (Neobisiidae, Pseudoscorpiones), were collected in soil and leaf-litter on Mt. Stara Planina and Mt. Tara, Serbia, diagnosed and thoroughly illustrated. The main morphological characteristics of the two taxa clearly demonstrate their adaptation to life in soil.
Introduction
The family Neobisiidae and its nominal genus, Neobisium J.C. Chamberlin, are widely distributed through the Balkan Peninsula. In fact, research shows that soil fauna differs from the epigean fauna both by its general composition and by its marked endemism. The endemic pseudoscorpions found in the Dinaric Karst represent 80% of the total number of known species in the region (Ćurčić et al. 2004) ; in the Carpatho-Balkanic Arc such a percentage varies between 60% and 65% (Ćurčić et al. 2004) . Moreover, endemism itself is not limited to the species, but extends to the subgenera and genera. In fact, there are autochthonous forms differentiated entirely within one site, as well as archaic species extinct elsewhere. The extraordinary richness of the Balkan Peninsula in pseudoscorpions (about 400 species and subspecies; Ćurčić 1986, 1988a;Ćurčić et al. 2004) shows clearly the advanced degree of differentiation of species. Furthermore, the close relationship between many of these endemic organisms and fossils from the Tertiary period indicates their origin, and relict nature (Schawaller 1978 (Schawaller , 1980 Poinar et al. 1998) .
During the study of some Serbian pseudoscorpions from two small collections made by D. Pavićević (Belgrade) and S. Pešić (Kragujevac), we found two species pertaining to the genus Neobisium J.C. Chamberlin (Neobisiidae), respectively. The first species, N. babinzub sp. n., was found on Mt. Stara Planina (= Mt. Balkan) in Eastern Serbia, and the second one, N. tarae sp. n., on Mt. Tara, in Western Serbia. This paper presents distributions of both species and compares these with their phenetically closest congeners. Furthermore, some taxonomic and biogeographical features of these species are briefly discussed.
Material and methods
Two samples of epigean (soil) pseudoscorpions from Serbia have been subjected to a thorough analysis. The specimens analysed were dissected, illustrated and diagnosed. These are kept in gum-chloral medium (on separate slides) in the collection of the Institute of Zoology, Belgrade. Drawings in Indian ink were completed by the use of Ergaval and Axioscope stereomicroscopes (Carl Zeiss, Jena).
Setal designations follow Beier (1932 Beier ( ) andĆurčić (1977 .
Neobisiidae J.C. Chamberlin, 1930 Neobisium J.C. Chamberlin, 1930 Neobisium babinzub sp. n. (Figs 1-8 , Table 1) Description. Anterior carapacal margin slightly convex medially, with a small knob-like epistome (Figs 3, 4) . Anterior eyes well-developed, posteriors reduced and twice as smaller as the former. Carapacal setal formula: 4 + 6 + 6 + 8 = 24. One preocular microseta on each carapacal side. Carapace reticulate throughout.
Setation of abdominal tergites I-X: 9-11-12-14-14-14-13-12-11-11. Male genital area: sternite II with 12 clustered setae medially and posteriorly, forming two barely distinguished groups. Sternite III with 11 anterior, 20 posterior, and four suprastigmal small setae on either side. Sternite IV with no posterior setae and three microsetae along each of the stigma. Sternites V-X with 18-19-17-18-17-14 setae. Female genital area: unknown. Twelfth abdominal segment with two pairs of small setae. Pleural membranes granulostriate.
Cheliceral spinneret (galea) ( 1-8. Neobisium babinzub sp. n., holotype male from Serbia: 1 -pedipalpal chela; 2 -pedipalp; 3 -epistome; 4 -carapace; 5 -chelicera; 6 -leg IV; 7 -flagellum; 8 -male genital area. Scales 0.25 mm (Figs 3, 5, 7, 8) and 0.50 mm (Figs 1, 2, 4, 6).
followed by a median larger tooth (above the level of the galeal seta), and by a series of six small contiguous teeth, which end immediately below the insertion site of the seta gl (diminishing towards the base of the finger) (Fig. 5) . Flagellum eight-bladed, characteristic of the genus (Fig. 7) . Cheliceral palm with six setae, movable cheliceral finger with one seta only (Fig. 5) .
Apex of pedipalpal coxa with four or five long and acuminate setae. Pedipalpal segments yellowish-brown, smooth, and as in Figs 1 and 2. Internal excavation of chelal patella shallow and short (Fig. 2) . Fixed chelal finger with 38 teeth; the distalmost teeth are triangular and interspaced, followed by some low triangular and finally by some contiguous and flattened teeth (Fig. 1) . Movable chelal finger with 28 teeth; distally these are triangular and interspaced. They give way to small and almost triangular and only slightly interspaced teeth proximally.
Pedipalpal chela with four and eight trichobothria on its movable and fixed finger, respectively (Figs 1, 2). Pedipalpal femur 4.12 times as long as wide and 1.45 times longer than carapace. Pedipalpal patella 2.49 times as long as broad, pedipalpal chela 3.44 times longer than broad. Chelal fingers considerably longer than chelal palm. Pedipalpal femur only slightly longer than chelal fingers (Figs 1, 2; Table 1 ). The ist trichobothrium closer to the finger tip than to ib. Coxa I with a short lateral and median corner bearing small spines. Tibia IV and basitarsus IV with one long sensitive seta each, tarsus IV with two such setae (Fig. 6 ). Subterminal tarsal setae furcate, each branch with few spinules. Morphometric measurements and ratios are presented in Table 1 .
Material examined. Holotype: male, E Serbia, Mt. Stara Planina, Babin Zub Peak, 1,600 m a.s.l., from leaflitter (22
• 50 E, 43
• 23 N), 13.VII.1994, leg. D. Pavićević. The type specimen is deposited in the collection of the Institute of Zoology in Belgrade (IZB 822-1). Fig. 13 ). Carapacal setal formula: 4 + 6 + 6 + 8 = 24 setae (Fig. 13) . No preocular microsetae are developed. Carapace reticulate throughout. Setation of abdominal tergites: 6-8-12-13-13-14-13-12-12-11 (holotype male), and 6-9-11-13-13-14-13-13-13-11 setae (paratype male). Male genital area: sternite II with 8-10 clustered setae medially; sternite III with 21-25 anterior and posterior setae and three or four suprastigmatic microsetae on either side; sternite IV with 13 posterior setae and three small setae along each stigma (Fig. 15) . Sternites V-X with 23-22-22-21-18-14 (holotype) and 23-22-22-21-17-16 posterior setae (paratype). Female genital area: unknown. Twelfth abdominal segment with 2 + 2 microsetae. Pleural membranes granulostriate.
Galea (cheliceral spinneret; Fig. 16 ) prominent. Fixed cheliceral finger with 15 or 16 contiguous teeth, movable cheliceral finger with 11 or 12 small teeth (Fig. 16) . Flagellum eight-bladed, characteristic of the genus (Fig. 16 ). Cheliceral palm with seven long setae, movable cheliceral finger with one seta.
Apex of pedipalpal coxa with five long and acuminate setae. Pedipalpal segments not elongated, but smooth (Figs 9, 10 ). Pedipalpal femur with two distal and interior tubercles (Fig. 10) . Internal excavation of chelal patella shallow and short (Fig. 10) . Fixed chelal finger with 63-67 small and close-set teeth; movable chelal finger with 54-60 small and contiguous teeth (Fig. 9) . Distally, teeth on both fingers are asymmetrically pointed; these give way to small, apically rounded teeth; on both fingers, teeth are close-set (not interspaced; Fig. 9 ).
Pedipalpal chela with four and eight trichobothria on its movable and fixed finger, respectively (characteristic of the genus; Fig. 9 ). The ist trichobothrium is
Figs 9-16. Neobisium tarae sp. n., holotype male from Serbia: 9 -pedipalpal chela; 10 -pedipalp; 11 -leg IV; 12 -epistome; 13 -carapace; 14 -flagellum; 15 -male genital area; 16 -chelicera. Scales 0.25 mm (Figs 12, 14-16 ) and 0.50 mm (Figs 9, 10, 11, 13 ).
closer to ib than to the finger tip (Fig. 9) . Pedipalpal femur 4.17-4.38 times as long as broad; patella 2.43-2.49 times longer than broader; pedipalpal chela 3.59-3.70 times longer than broader. Chelal fingers only slightly longer than chelal palm (Table 1) .
Coxa I with a small and acute lateral spine. Tibia IV, basitarsus IV, and tarsus IV each with a long sensitive seta (Fig. 11) . Subterminal tarsal setae furcate, each branch with few spinules. Morphometric ratios and measurements are presented in Table 1 . Etymology. After Mt. Tara, its type locality.
Differential diagnosis. From its morphologically similar (phenetically close) ancestor, N. simile (L. Koch, 1873) , N. tarae sp. n. differs in many important respects, such as the size of the epistome (small vs. prominent), the form of the galea (inconspicuous vs. prominent), the granulation of the pedipalpal femur ["mediodorsal fest in der ganzen Länge mit einer Reihe von Tuberkelchen" (Beier 1963: Fig. 95 ) vs. only two laterodistal tubercles; Fig. 10 ], the pedipalpal femur length [1.10 mm (Beier 1963) [compare Beier (1963;  Fig. 95 ) with Fig. 10 of the present study] , and the distribution area (W Europe vs. SE Europe).
Biology and distribution. The new species inhabits the slopes of Mt. Tara in W Serbia. To all circumstances, it is an ancient form of the early Tertiary origin. This taxon is probably an endemic and relict species.
Conclusion
The soil fauna of forests, especially in temperate regions, is primarily mesophilic, just as the two newly described neobisiid pseudoscorpions. Under natural conditions, microhabitat diversity is affected not only by the diversity of organic substrates, but also by the types of climate. In regions with irregular topography, mosaics of moist and dry regions are formed. Apart from these horizontal mosaics, vertical ones (e.g., the type localities of both N. babinzub sp. n. and N. tarae sp. n.) -where different organic horizons differ in moisture content -also exist (especially in highly structured profiles appearing in some mountainous areas).
Certain habitats are especially suitable for "preparation" of some pseudoscorpions for their future permanent residence in caves: the soil, the edge of long-lasting snow covers (which occur mainly on high mountains), humus, and mosses (Juberthie et al. 1980) . Edaphism or euedaphism (strict adaptation to life in deeper layers of soil), to be more precise, represents the adaptive response of epigean or humicolous species in many faunistic groups (including pseudoscorpions) to survival under conditions of the Mediterranean climate. As already emphasized, such species arose in regions or geological epochs characterized by constant climatic conditions, especially with regard to humidity (Juberthie et al. 1980) . A contribution to specific structure of the relict and autochthonous fauna of endogean pseudoscorpions of the Balkan Peninsula, like N. babinzub sp. n. and N. tarae sp. n., was also made by the complex processes involved in development of lacustrine systems, whose continuity was determined by varying duration of marine transgression and regression (Stevanović 1951) . It is evident that the majority of epigean and all troglobitic pseudoscorpion species inhabit areas that were formed around the shorelines of former freshwater basins (Ćurčić 1988b) . It can be concluded from this fact that the presence of water (or moisture) is of fundamental significance in development of the phenomenon of edaphism that is the changeover from strict adaptation to life in deep humus and soil layers to a more cryptic way of life (in caves and pits).
As far as the origin of N. babinzub sp. n. is concerned, one may suppose that this species presently inhabits its primordial distribution area; its close relationships with N. fuscimanum supports the conclusion that both species originated from a common ancestor; in either case, it is clear that N. fuscimanum inhabits lower and hilly areas, while N. babinzub sp. n. lives in mountainous habitats (higher than 1,500 m a.s.l.).
Furthermore, the two close species, N. tarae sp. n. and N. simile probably originated from a common ancestor. Subsequently, their primordial population was locally exposed more or less to destruction, under the influence of different geotectonic events, climatic changes, or competition with immigrants (Kosswig & Battalgil 1943) . It seems that only the westernmost (N. simile) and the easternmost forms have survived; due to a huge disjunction of their present ranges, it is easy to explain their divergent differentiation into separate species. This fact is further supported by a shared plesiomorphic character (presence of unusual tubercles on the pedipalpal femur) (Furon 1959; Deeleman-Reinhold 1978; Ćurčić 1988a , 1998a .
